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“re-use”
partial

sim
ulations.

4



S
ystem

atic
S

im
ulation

ofO
pen

S
ystem

s
O

ded
M

aler

S
im

u
latio

n
-B

ased
R

each
ab

ility
-

th
e

A
lg

o
rith

m

A
lg

o
rith

m
1.[R

each
ab

ility
fo

r
D

iscretized
In

p
u

t
S

ig
n

als]
R
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indefinitely.

5



S
ystem

atic
S

im
ulation

ofO
pen

S
ystem

s
O

ded
M

aler

R
ed

u
cin

g
th

e
N

u
m

b
er

o
f

S
im

u
latio

n
s

O
bservation

from
autom

ata:
if

x
x

then
for

every
:

x
x

S
o

w
e

need
not

sim
ulate

w
ith

extensions
of

.

In
C

ontinuous
system

s
equality

is
rare

and
should

be
replaced

by
closeness.

x

x
x

x
x

x

x

x

(a)
(b)

6



S
ystem

atic
S

im
ulation

ofO
pen

S
ystem

s
O

ded
M

aler

O
p

eratio
n

s
o

n
N

eig
h

b
o

rh
o

o
d

s

N
eighborhood:

x
x

x
x

T
he

action
ofinput

on
a

neighborhood
x

is

x
x

w
here

x
x

and
induces

a
hom

eom
orphism

betw
een

x
and

x
.

Tw
o

over-approxim
ation

operations:x
x

x
x

x
x

7



S
ystem

atic
S

im
ulation

ofO
pen

S
ystem

s
O

ded
M

aler

S
im

u
latio

n
-B

ased
R

each
ab

ility
w

ith
N

eig
h

b
o

rh
o

o
d

s

R
eached:=

N
ew

:=
;

W
aiting:=

x
;

R
ep

eat
F

o
r

each
x

W
aiting

F
o

r
each

C
om

pute
x

x
;

If
x

x
for

som
e

x
R

eached
N

ew
T

h
en

C
om

pute
x

x
x

If
x

x
T

h
en

Insert
x

into
N

ew
R

em
ove

x
from

R
eached

N
ew

E
lse
Insert

x
into

N
ew

;
M

ove
x

from
W

aiting
to

R
eached;

W
aiting:=

N
ew

;N
ew

:=
;

F
o

rever

F
or

every
,

x
x

x
holds

atthe
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.
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elem
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